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ORGANIC ANALYSIS. 
A Characteristie Reaction of Adrenaline. S. Frankel and R. Allers. 

(Biochem. Zeit., 1909, 18, 40-43.) - A bright-red coloration is produced when 
adrenaline solution is heated just to boiling with an equal volume of & potassium 
periodate solution and a few drops of dilute phosphoric acid. The coloration is 
stated to be characteristic of adrenaline, and to be capable of detecting 1 part of the 
substance in 300,000 parts. Pyrocatechol and guaiacol give a yellow or brownish 
colour with the test, whilst tyrosin, oxyphenylethylamine, albumin, peptone, sugar, 
urea, uric acid, oxalic acid, leucine, and creatine do not yield any coloration. 

w. P. s. 

Decolorising Action of Various Forms of Charcoal. E. Knecht. (Paper 
conanazmicated to  the Seventh International Congress of Appliecl Chenhtry.)--The 
author has already shown (ANALYST, 1907,32, 365) that by decreasing the percentage 
of nitrogen in an animal charcoal, its afinity for acid dyestuffs like crystal scarlet is 
proportionately diminished. I n  continuation of this work, he now shows that by 
decreasing the percentage of nitrogen, the affinity of the charcoal for a basic colour 
like methylene blue is not materially altered. If, on the other hand, purified animal 
charcoal be heated with aluminium powder or zinc dust, and then treated succes- 
sively with hydrochloric and hydrofluoric acids to remove impurities, its affinity for 
methylene blue is greatly diminished. The affinity for crystal scarlet is also 
diminished by this treatment (probably owing to unavoidable loss of nitrogen), but 
not in proportion to the decrease in the affinity for methylene blue. The opinion 
expressed by Paterson and by Glassner and Suida, that animal charcoal owes its 
decolorising action to the presence of organic compounds which are stable at a red 
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362 THE ANALYST. 

heat, is upheld by the author. The decolorising action of other forms of charcoal, 
such as cocoanut charcoal, lamp-black, acetylene black, and naphthalene black, is 
also discussed, and it is shown that the more closely the substance approaches in 
composition to pure carbon, the less is its decolorising power. I t  is highly probable 
that absolutely pure amorphous carbon, however fine its state of division, would be 
found to be devoid of any decolorising power on either aeid or basic dyestuffs. The 
absorption of iodine from its solution in potassium iodide by animal charcoal was 
found to depend, like that of crystal scarlet, on the amount of fixed nitrogen contained 
in the charcoal. The absorption of oolouring matters by animal charcoal cannot, 
therefore, be adduced as evidence that dyeing is a mechanical process. The fact 
that, under similar conditions, animal charcoal takes up acid colours belonging to a, 
homologous series in the proportion of their molecular weights, shows that here also 
chemical action is a t  work. 

The Examination of Chinese-wood Oil. E, W. Boughton. (Paper coyn- 
nazmicnteci! to the Seventh Iiztenaatioizal Congress of Applied Claemistry:)--The results 
of the examination of seven samples of tung oil are given. Six of the samples were 
received directly from China, the seventh being pressed from the imported nuts. 
The constants obtained agreed with those published by other observers, with the 
exception of the iodine value. This was found to vary greatly if H a n d  or Wijs' 
solution was used, the temperature, time of contact, and ratio of iodide solution to 
oil affecting the result. With Hub1 solution, however, the variations were small, 
and the values thus obtained fell within the limits of those published by other 
observers. The oxygen absorption of the oil (Livache test) mas found to be less than 
that of linseed oil in forty-eight and ninety-six hours. On heating tung oil in tho 
steam oven for one hour, the gain in weight is greater than in  the case of linseed oil. 
Ten per cent. of tung oil may be detected in a mixture of tung and linseed oils by 
either of the following tests : (1) Ten C.C. of the oil and 10 C.C. of a saturated solution 
of iodine in chloroform are placed in a test-tube and heated on a water-bath until the 
chloroform has been evaporated. The contents of the test-tube are then heated for 
one hour in an oil-bath at  200" C. Pure linseed oil remains liquid, whilst the 
presence of 10 per cent. of tung oil will cause solidification. (2) Ten C.C. of the oil 
are well shaken with an equal volume of concentrated nitric acid, and the mixture is 
cooled to 0" C. for one hour ; the oily layer becomes semi-solid if as much as 10 per 
cent. of tung oil be present. w. P. s. 

The Unsaponifiable Swbstanees contained in Cotton-seed Oil. H. Matthes 
and W. Heintz. (Arch. Pharm., 1909, 247, 161-175.)-The authors show that the 
unssponifiable matters contained in cotton-seed oil may be separated into various 
substances. The crude unsaponifiable matter obtained from the oil readily separates 
into two portions, one solid and the other liquid; the latter by distillation may be 
split up into a number of fractions consisting of unsaturated compounds. The solid, 
crystalline portion consists o f ,  (a) phytosterol, xhich melts a t  139" C., is IEVO- 
rotatory, and contains one double bond ; ( b )  a saturated compound melting at  81" to 
8 2 O  C.; ( c )  a dextro-rotatory, unsaturated substance melting stt about 172" C. 
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The characteristic odour of the unsaponifiable matter of cotton-seed oil is due, 
wholly or in part, to the decomposition of the phytosterol by the alcoholic potassium 
hydroxide employed in the saponification. The unsaponifiable matter does not 
contain sulphur, and does not give a reaction with Becchi's test. w. P. s. 

The Occurrence of Mixed Glycerides in Natural Fats. J. Klimont and 
E. Meisels. (iMomtsh. fur Chem., 1909, 30, 341-346.)-The fats of the common 
goose and duck resemble those of other domestic animals in containing mixed 
glycerides. The goose-fat examined had the following analytical values : Sp. gr. 
at  15" C., 0.9270 : saponification value, 193.3 ; and iodine value, 70-1. By repeated 
recrystallisation from acetone containing a little chloroform, it yielded a crystal- 
line powder melting at  59" C., and agreeing in its analytical values with 
edipalmitostearin. 

The duck-fat had the following values : Sp. gr. a t  15" C., 0.912 ; melting- 
ipoint, 27"-28* C. ; saponification value, 193.6 ; and iodine value, 71.7. It contained 
an oil agreeing with triolein in analytical characteristics, and yielded, on crystallisa- 
tion, a compound which the authors also regarded as dipalmitostearin. 

I n  experiments with tristearin and tripalmitin, it was found that the crystals 
with the highest melting-point (66" C.) had a composition corresponding to that 
of a, mixture of 70 per cent. of tristearin and 30 per cent. of tripalmitin. These 
results proved that the glycerides obtained from the goose- and duck-fat were not 
(mixtures of tristearin and tripalmitin, and incidentally confirmed the commonly- 
accepted statement that pure tristearin cannot be isolated by crystallisation from 
fat 9 containing t ris tearin and tripalmi t in. C. A. M. 

Determination of the Amount of Volatile Matter in Solid Fuels. 
%. J. Constam. (Paper communicated to the Seventh Interizntioiznl Congress of 
Applied Chemistry.)-The amount of coke yielded by, and the moisture and ash 
contained in average samples of coals (or solid fuels), form data from which the 
amount of volatile matter (" gaseous content ") is calculated. 

Different methods of determining the yield of coke are used in different countries ; 
and from one and the same sample different values are thus obtained for the pro- 
portion of volatile mattor. Consequently, in districts where coal from different places 
of origin is used, the need of B uniform method of determining the yield of coke is 
strongly felt. The author and his collaborators have therefore investigated the 
various methods extant with the different crucible methods, and the Belgian, 
American, and Bochum methods of determining the quantity, chemical composition, 
and calorific power of the coke produced. 

The yields of coke found by these methods, and the chemical and calorific 
properties of the coke formed in the crucible, were compared with the coke formed 
from the same fuels by distillation at 830" C. in a small gas-retort. The composition 
and the calorific power of the combustible substance in these retort cokes proved to 
be very similar to those of the cokes produced in gasworks and in coke-ovens, after 
making allowance for ash and moisture. Pyrometric determinations showed that 
different temperatures prevailed in the different coking methods in which the crucible 
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was used. Further, i t  was established that no portion of the coke was burnt in 
coking by either the Bochum or the American method. When, however, the 
younger fossil substances, such as lignite and peat, and wood, are coked, the samples 
should be previously air-dried, pressed into tablets, and then carbonised and cooled 
to room temperature in a current of hydrogen, carbonic acid, or nitrogen. The 
experimental results obtained lead to the conclusion that the differences in the yield 
of coke by the various methods are primarily due to more or less thorough car- 
bonisation of the fuels. The chemical coinposition of the coke produced in a crucible 
from coals is not affected by the composition of the original coal, but depends only 
on the temperature and the duration of the heating. The crucible coke produced 
according to Finkener's method at  700' C. resembles coal more closely than the 
cokes obtained at  900" to 910' C., according to the Bochum or the American method. 
The latter approach nearest in composition and calorific power to the cokes formed 
on the large scale in gasworks and in coke-ovens. The slower rise of, and the 
lower final temperature in dull platinum crucibles, cause the yield of coke to be 
greater in them than in polished crucibles. Notwithstanding the contentions of 
Hinrichsen and Taczak (ANALYST, 1908, 33, 431), and of Geipert, to the contrary, the 
author is of opinion that it is not possible to find a crucible coking method which 
will afford the same yield of coke as different working methods, which, indeed, dieer 
among themselves. On the other hand, the author would prescribe as a standard 
method one which gives a coke most closely resembling in composition a,nd calorific 
power the gas and oven coke. Such a method is the American one, which is con- 
venient to carry out: is applicable to all solid fuels (including those which carbonise 
without luminous flames), and affords very closely concordant results in parallel 
tests. As this method is already in general use in those countries-viz., the United 
States of America and Great Britain-which produce the most coal, it appears to the 
author that its general adoption is desirable in all conclusive analyses of fuels. The 
results of the examination are only comparable for different coals if they are referred 
to the coal or coke free from moisture and ash. The author therefore proposes in 
general to take for the volatile matter in a fuel-referred to the dry and ash-free 
substance-the figure obtained by subtracting from 100 the yield of coke as deter- 
mined by coking 1 grm. of the fuel in a polished platinum crucible according to 
the directions of the American Committee on Coal Analysis. The method is as 
follows: 4' One grm. of the fresh, undried powdered coal is heated for seven 
minutes over the full flame of a Bunsen burner in a platinum crucible weighing 
20 to 30 grams, and provided with a tightly-fitting cover. The bottom of the crucible, 
which is supported on a platinum triangle, should be from 6 to 8 em. above the top 
of the burner. The flame, when burning free, should be 20 cm. high; and care 
should be taken to protect it from draughts during the determination. The under 
surface of the cover should remain coated with carbon; but the upper surface 
should always keep free from it." Analyses for arbitration purposes made in 
different places by this method on the same sample show differences for the 
most part of less than 1 per cent. in the yield of coke, and only rarely of as much 
as 2 per cent. 
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Estimation of Vermillion and Antimony Sulphide in Caoutchouc 
Articles. J. Rothe. (Chem. Zed., 1909, 33, 679.)-The author describes a 
method for the destruction of organic matter prior to the estimation of metallic 
compounds when the latter are volatilised by incineration. This method is of general 
application, even in the case of paraffin hydrocarbons and caoutchouc. If the 
substance is a liquid, it must first be evaporated to dryness; the coarsely powdered 
dry substance is placed in a, round-bottomed flask of Jena glass, together with 
10 to 20 C.C. of nitric acid (sp. gr., 1.48) and 2 C.C. of concentrated sulphuric acid for 
every 1 grm. of dry substance taken. In  the case of organic matters which are 
readily oxidised, it is best to moisten them with four times their weight of a 
more dilute nitric acid (sp. gr., 1.40) before adding the strong acid, in order 
to avoid danger of ignition. The mixture is then heated on the sand-bath to a 
degree just sufficient to maintain a steady evolution of gases. After one or two hours 
the heat is increased so as to drive off all the nitric acid, and subsequently to boil 
the sulphuric acid. After cooliug, 5 to 10 C.C. more of strong nitric acid are added to 
the brown-coloured residue, and the liquid is maintained in gentle ebullition until it 
becomes pale in colour. The flask is again heated until the sulphuric acid boils, and 
if the liquid remains colourless the oxidation is complete. If harmful to the subsequent 
determinations, the excess of sulphuric acid is then fumed off over a naked flame, and 
the solution containing the metals is diluted and boiled. The author has followed 
this procedure with a large variety of commercial organic products, using in some 
cases up to 20 grms. of the substance. For the estimation of mercury and antimony 
in caoutchouc articles it is considerably more convenient and accurate than the 
process of oxidation with nitric acid and potassium chlorate. J. F. B. 

Estimation of Caoutchouc in Hot-Vulcanised Soft Rubber, and Other 
Investigations on Vulcanised Rubber. G. Hubener. (Chenz. Zeit., 1909, 33, 
648-649, 662-663.)-1n a previous paper (ANALYST, 1909, 170) the author described 
a method for the analysis of ebonite, depending on the presence of two double bonds 
in the raw caoutchouc molecule. Any hot-vulcanised rubber may be expressed in 
terms of fully-vulcanised, half-vulcanised, and unvulcanised caoutchouc, together 
with free sulphur. The first is saturated and does not combine with bromine, the 
second combines with two atoms of bromine, and the raw rubber combines with four. 
Caoutchouc tetrabromide is soluble in carbon disulphide, and the analysis consists of 
determinations of bromine and sulphur in the various fractions. The difficulty of 
reducing a soft rubber to a sufficiently fine powder for the action of the bromine is 
the main impediment to the application of this method to both soft and hard rubbers. 
The difficulty is best met by rubbing the soft rubber on a sharp, coarse file, allowing 
a longer time for the action of the bromine water, and frequently breaking up the 
particles of caoutchouc bromide as it is formed. About 0.1 grm. of the rubber filings 
is treated with 200 C.C. of water and 10 C.C. of bromine, and the mixture stood on a 
sand-bath for three hours at  a temperature of 70" to 80" C., care being taken that 
excess of bromine is present all the time. The other operations have been described 
before (Zoc. cit.). If, however, the rubber mixture contain substances which yield 
bromides insoluble in water, the caoutchouc value calculated from the bromine 
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absorbed will be too high. Budde has shown that the bromides of most of the 
substitutes present in rubber mixtures are soluble in a mixture of alcohol and carbon 
tetrachloride. If the brominated product be filtered off, washed and dehydrated 
with alcohol, and then digested with a mixture of equal parts of’ alcohol and tetra- 
chloride at  a moderate heat, the analysis of the extracted product by the above 
method will generally lead to a satisfactory result. But in view of the great variety 
of the substances used in rubber mixtures, it is not surprising that this method some- 
times gives results which are too low. It is difficult to prescribe a method of 
universal application, but the following procedure i3 suitable for most cases : 
2.5 grms. of the rasped rubber are wrapped in filter-paper and extracted for a 
sufficient time (four to six hours generally) with acetone in a Soxhlet’s apparatus. 
If resins which are insoluble in acetone be present, which is frequently the case with 
ebonites, this extraction must be followed by one with dichlorkydrin. The residue is 
dried at 60” C., and weighed. Of this residue, 0.2 grm. is weighed out and digested 
with 100 C.C. of water and 5 to 10 C.C. of bromine at  a moderate heat until the 
rubber is completely disintegrated. The bromine is volatilised the product is 
collected on a filter and washed with hot water. The filter, together with the 
precipitate, is placed in a conical flask, treated with 20 C.C. of silver nitrate 
solution and 20 C.C. of strong nitric acid, and the liquid is boiled down to a volume of 
about 15 C.C. The excess of silver is then titrated back after dilution by means of 
standard thiocyanate in presence of iron alum, and the quantity of bromine combined 
with the caoutchouc is thus determined. From this value, the quantity of caoutchouc 
capable of reacting with bromine may be calculated in the original substance. The 
rest of the caoutchouc is calculated from the difference between the total sulphur 
(alkaline fusion) and the free sulphur (sulphuric acid in the filtrate from bromiuation). 
An investigation of the ash for metals which yield sparingly soluble sulphates may 
indicate ths necessity of correcting this latter value. J. F. B. 

On the Nature of the Cutin which is contained in “Crude Fibre.” 
W. Sutthoff. (Zeit. Untersuch. Nahy. Geizussin., 1909, 17, 662-664.) - The 
substance known as cutin, which remains insoluble when the “ cellulose I ’  obtained 
from ‘‘ crude fibre ” by the method described by Konig (ANALYST, 1906, 31, 406) is 
further treated with ammoniacal copper solution, consists of a wax-like substance 
containing a large proportion of ash and carbon. The ash, which amounts t o  from 
15.02 to 30.96 per cent. (in one case a specimen of cutin was obtained coctaining only 
1.95 per cent. of ash), consists of almost pure silica. The dry, ash-free substance 
contains from 64.72 to 69.97 per cent. of carbon, and from 9.65 to 12-40 per cent. of 
hydrogen, and on saponification yields an alcohol, or mixture of alcohols, melting at  
55” to 56” C., and containing 17 atoms of carbon in its molecule. The fatty acid 
portion of the substance melts at  about 30” C., and is, apparently, a mixture of fatty 
acids, the mean molecule of which contains 11 atoms of carbon. w. P. s. 

Analysis of ‘‘ Sodium Cyanamide ” and ‘‘ Nitrolim.” F. E. Weston and 
H. R. Ellis. (Paper communicated to the Seventh International Congress of Applied 
Chemistry.) - The only known method of estimating sodium cyanamide is one 
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proposed by R. Perotti ( J .  Chein. SOC., Abst., 1905, ii., 870), in which the cyanamide 
is precipitated in ammoniacal solution by means of standard silver nitrate solution, 
the excess of silver being titrated after the precipitate has been removed by filtration ; 
this method is also given as a means of estimating calcium cyanamide in ‘‘ nitrolim.” 
The method does not, however, yield correct results, as any sulphide, cyanide, or 
chloride present may be precipitated with the cyanamide, or these silver salts may 
dissolve in the ammonia used and interfere with the titration of the excess of silver 
nitrate. An estimation of the total nitrogen in a sample by Kjeldahl’s method does 
riot show how much cyanamide is present, as the nitrogen occurring as cyanide, 
nitride, ammonia, and complex nitrogen compounds is included. 

The authors therefore propose the following method, which has been found to 
yield very concordant results : 

Estimation of Cyanamide and Cyawide in Sodium Cyanamide.-A solution of the 
substance of about strength is prepared, and 20 C.C. of this solution are added to a 
mixture of 40 C.C. of silver nitrate solution and 10 C.C. of nitric acid. The 
precipitate of silver cyanide obtained is collected on a filter, well washed, and the 
filtrate and washings are run into 20 C.C. of ammonia. The solution is warmed, and 
the precipitate of silver cyanamide which forms is collected on a filter and well 
washed. The silver cyanide is washed into a flask containing nitric acid, boiled 
until all the cyanide is dissolved, and the silver in the solution is titrated with 
.& ammonium thiocyanste solution. The precipitate of silver cyanamide is treated 
with dilute nitric acid (1 : 5), the acid being poured through the filter ; the residue is 
washed, and the silver in the filtrate and washings is titrated. 

Estimntioiz of Calcium Cyalza?lzide in 6 L  Nitro1im.”-From 1 to 2 grms. of the 
finely powdered substance are shaken with water and filtered into a 500 C.C. flask, 
the residue being washed with water until a drop of the filtrate no longer gives a 
precipitate with ammoniacal silver nitrate solution. The solution is then made up to 
bulk, and 20 C.C. are added to a mixture of 30 C.C. (an excess) of & silver nitrate 
solution and 20 C.C. of The precipitate produced is collected on zt filter 
and washed thoroughly with warm water. Dilute nitric acid (1 : 5 )  is now poured 
over the precipitate, and the residue is washed until all the silver cyanamide is 
obtained in solution in the filtrate. The silver in the latter is then estimated by 
titration with thiocyanate solution. Any silver sulphide or chloride remains on the 
filter-paper. This method has been used by the authors with satisfactory results in 
studying the rate of decomposition of cyanamide under various conditions, especially 

ammonia. 

in soils which contain nitrogen, chlorides, and sulphides. w. P. s. 

Estimation of Iodine in Iodoform and Thymol Iodide. E. H. Gane and 
W. H. Webster. (Zeit. angezo. Chem., 1909, 22, 1059-1061, 1190-1191.)-For the 
complete saponification of iodoform, it is necessary to use a solution of potassium 
hydroxide in absolute alcohol, and to continue the heating for two hours. Utz’s 
method, however, is more rapid and convenient : The iodoform (0.5 grm.) is dissolved 
in 10 C.C. of a mixture of 1 part of ether and 3 parts of alcohol, and the solution 
treated with 50 C.C. of & silver nitrate solution and 1 C.C. of red fuming nitric acid 
(sp. gr., 1.42), and heated on the water-bath until the odour of nitrous acid has 
disappeared. It is next diluted with 100 C.C. of water, and, after the addition of 
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Iodine 
combined 

with 
Thymol. 

1 C.C. of a saturated solution of iron ammonium sulphate, the excess of silver nitrate 
is titrated with potassium thiocyanate. Each C.C. of silver nitrate solution used by 
the iodoform solution corresponds to 0.0130 grm. of iodoform. 

ThymoZ Iodide.-Although the U. 5. Pharmacopceia describes this as dithymol 
iodide (C,H,CH,C,H701),, containing 45 per cent. of iodine, the commercial product 
is not a definite chemical compound. The only method giving reliable results in the 
estimation of the total halogens was found to be that of fusion with an alkali 
carbonate: One grm. of the thymol iodide is intimately mixed with 1 grm. of 
potassium sodium tartrate and 5 grms. of anhydrous sodium carbonate, and the 
mixture covered with the same quantity of the fusion mixture, and heated for 
forty-five minutes in a covered porcelain crucible. The fused mass is taken up with 
water and filtered, and the filtrate made up to a definite weight and divided into 
three parts. The first of these is very slightly acidified with nitric acid, and titrated 
with & silver nitrate solution. The result, expressed in terms of iodine, gives the 
“apparent iodine” in the liquid. The second part of the solution is treated with 
15 C.C. of glacial acetic acid and 2 grms. of lead peroxide, and heated until the 
vapours no longer affect starch-paper. The chlorine is then estimated gravimetrically. 
The third portion of the solution is neutralised with hydrochloric acid, and trans- 
ferred to a separating-funnel containing 25 c. c. of carbon bisulphide. Sulphuric 
acid (sp. gr., 1-80> containing a little sodium nitrite is added drop by drop, the 
funnel being vigorously shaken after each addition, until the whole of the iodine has 
been liberated. The carbon bisulphide layer is now washed three times with water 
(20 C.C. each time), and the aqueous layer once more shaken with a fresh portion of 
carbon bisulphide, which is added to the former extract. The extracted iodine is 
then titrated with sodium thiosulphate. For the estimation of inorganic iodine, 
2 grms. of the sample, 20 C.C. of carbon bisulphide, and 100 C.C. of water are shaken 
vigorously at  intervals for thirty minutes, after which 75 C.C. of the aqueous layer is 
filtered, and shaken in a separating-funnel with two successive portions of 15 C.C. 

each of carbon bisulphide to remove the final traces of iodine, thymol, etc. Finally, 
the liquid is treated with 20 C.C. of the same solvent, and the iodine liberated and 
titrated as described above. Substances insoluble in ether are estimated by treating 
2 grms. of the sample in a tared beaker with four successive portions of 10 C.C. each 
of ether, and decanting the liquids after fifteen minutes’ standing. The following 
results were obtained with samples of the commercial drug : 

Thymol 
Iodide. 

1, 
a. 
3. 
4. 

Ash. 

Per Cent. 
2.4 
2.8 
0.4 
1.7 

Metallic 
Impurities. 

K, Ca, Fe 
K, Al, Fe 

Fe 
Ca, Al, Fe 

’Apparent 
Iodine. ” 

Per Cent. 
44.6 
45.9 
54.0 
44.6 

Chlorine. 

Per Cent. 
4.6 
1.8 
8-01 
- 

Actual 
Iodine. 

Per Cent. 
28.14 
39.44 
25.36 
44.6 

Inorganic 
Iodine. 

Per Cent. 
0.67 
1.50 
0.92 
1-85 

I 

I 

C. A. M. 
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Sensitive Reactions for Lactic and Glycolic Acids. G. Denigks. (Bull. 
SOC. C ~ Z ~ W Z . ,  1909 iiv.], 5, 647-649.)-Lactic acid, when heated in the presence of 
sulphuric acid, is decomposed with the formation of aldehyde, which may be identified 
by the colour reactions which it gives with phenols and alkaloids. In applying the 
test, 0.2 C.C. of the solution (which ought not to contain more than 2 per cent. of 
lactic acid) is mixed with 2 C.C. of sulphuric acid (sp. gr., 1*84), and heated for 
two minutes on the water-bath, When cold, the contents of the tube are shaken 
with 1 or 2 drops of a 6 per cent. alcoholic solution of guaiacol or of codeine. In  the 
former case a magenta coloration is obtained when the original solution contained as 
much as 0.01 mgm. of lactic acid, whilst with the codeine an orange-red colour 
(yellow in more dilute solutions) is produced. A rapid colorimetric method of 
estimating lactic acid may be based on this reaction. Glycolic acid treated in the 
same Fay, but at a somewhat higher temperature than that of a boiling water-bath, 
is decomposed into formaldehyde, carbon monoxide, and water. As soon as small 
bubbles of gas are seen the liquid is cooled and tested with 1 drop of the codeine 
solution, a yellow coloration changing to intense violet being obtained. Or, before 
heating the mixture of glycolic and sulphuric acids, 1 or 2 drops of a 5 per cent. 
alcoholic solution of guaiacol or OF p-cresol and 1 C.C. of glacial acetic acid are added, 
and the tube heated and shaken. With p-cresol a green or greenish-brown coloration, 
becoming bright green on dilution with alcohol or acetic or sulphuric acids, is obtained, 
whilst with guaiacol there is produced a violet tint, which changes to brown on 
dilution with alcohol, and remains violet on dilution with acetic or sulphuric acid. 

C. A. M. 

Use of Methylglyoxal as a General Colour Reagent. G. Deniges. (Bull. 
SOC. Chiin., 1909 [iv.], 5, 649-651.)-A solution of methylglyoxal may be used as a 
reagent for many cyclic compounds, and particularly for phenols and certain alkaloids 
of the morphine group. The reagent is prepared by shaking together in a stoppered 
flask 20 C.C. of a 5 per cent. (by weight) solution of glycerol, 100 C.C. of water, and 
0.6 C.C. of bromine until the-latter has dissolved, after which the solution is heated 
on the water-bath for twenty minutes. I t  is then boiled for five or six minutes to 
expel all traces of bromine, and diluted to about 100 C.C. When cold, it is mixed 
with 20 C.C. of pure sulphuric acid and distilled, and 50 C.C. of the distillate used as 
the reagent. When employed in the absence of bromine, 0.4 C.C. of the reagent is 
mixed with 2 C.C. of sulphuric acid (sp. gr., 1-84), a, few mgms. or a few drops of 
the substance under examination introduced, and the tube shaken. The following 
colorations are produced in the presence of the substances named : Pyrogallol ,  intense 
brown ; yesorcznol, orange ; pyrocatechol, red ; a-naphthol,  intense bluish-violet ; and 
P-izapht7zol, yellow, changing to green. Of the alkaloids of opiuni, apomorphine gives 
a reddish-violet tint, changing to intense violet after contact for two minutes with 
2 to 4 C.C. of glacial acetic acid; oxymorphine gives a yellowish-green tint after 
treatment with the acetic acid ; morphine,  a yellow coloration, changing to brown ; 
and codeine, a bright yellow, becoming grttenish or bluish-green. On adding 1 C.C. of 
glacial acetic acid and boiling the liquid after it has stood for two minutes, the colour 
becomes violet in the case of morphine and blue in the case of codeine. 
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In  certain cases a trace of the substance is dissolved in 2 C.C. of glacial acetic 
acid, and the solution mixed with 1 C.C. of sulphuric acid, and then treated with 
1 C.C. of the reagent. Under these conditions ZizdoZ girss a raspberry-red coloration ; 
scatol, an orange coloration ; and pyrroZ, B brown coloration. 

For this purpose 
0.1 c.c, of a 4 per cent. solutioii of potassiuni bromide, 0.4 C.C. of the reagent, 
and 2 C.C. of sulphuric acid (sp. gr., 1-84), are shaken together, a few mgms. or 
1 to 2 drops of the substance to be tested introduced, and the tube shaken. PhenoZ 
gives a carmine-red coloration, changing to blood-red and then to orange ; sclZicyZic 
acid and its salts and esters, a green colour; and gaZlic acid, a blue colour, changing 
to violet. I n  other cases the condensation only occurs when the sulphuric acid is 
more concentrated. Thus, in testing cyclic hydrocarbons 0.2 C.C. of the reagent is 
used with 2 C.C. of sulphuric acid and 0.1 C.C. of potassium bromide solution, and the 
mixture heated. Under these conditions hornologues of benxeue give a red coloration, 
whilst mphthnlene gives a green coloration, changing to greenish-blue on dilution 
with acetic acid. Saiztoniize, when gently heated, gives a, reddish-violet colour, 
changing to blue and finally to green. Thiopheize, of which not more than 1 mgm. 
should be used, gives in the cold a red coloration, changing to violer; and then to 
blue, and. even to green if the ainount reaches 1 mgm. The reaction affords a very 
sensitive test for traces of thiophene in benzene. From 0.5 to 1 C.C. of the latter is 
shaken with 2 C.C. of sulphuric acid, 0.2 C.C. of the reagent, and 0.1 C.C. solution. 
Pure benzene gives no coloration in the cold when thus examined. 

The reagent may also be used in the presence of bromine. 

C. A. h1. 

The Decomposition of Nitroglycerine. R. Robertson. (Chent. News, 
1909, 99, 389.)-This paper deals with the decomposition of nitroglycerine in the 
absence of the catalytic acceleration due to volatile decomposition products. A 
special apparatus was constructed arranged to condense any nitroglycerine volatilised 
unchanged, and on rotation about an oblique axis, return it to the inain portion to 
be again heated. The nitroglycerine, from 0.3 to 5 grrus., dissolved in acetone 
(the solvent being subsequently driven off), was absorbed by glass-wool i n  the horse- 
shoe-shaped decomposition tube of the apparatus, which was heated in an oil-bath. 
A stream of carbon dioxide was passed through the apparatus at the rate of 1,000 C.C. 
per hour, the products of decomposition being carried off to an observation-tube, 
in which the concentration of nitrogen peroxide was determined by the method of 
Robertson and Napper, and thence over red-hot copper and copper oxide asbestos 
to a gas-burette containing caustic potash solution. 

For a temperature range of from 90' C. to 135" C., it was found that nitro- 
glycerine deconiposes as uniformly as a stable gun-cotton from which the volatile 
decomposition products are continuously removed ; that the nitrogen is evolved wholly 
as nitrogen peroxide, in which respect nitroglycerine differs from nitrocellulose ; that 
the rate of decomposition is a function of the temperature, being doubled for every 
5 O  of rise; and that nitroglycerine has a higher rate of decomposition than nitro- 
cellulose under similar conditions. 

0. E. M. 
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Stability of Smokeless Powders. (Zeit. ges. Schiess- 24. Spnmqstofiir., 1909, 
4, 254.)-The stability of a smokeless powder under the Abel test is measured by 
the time of heating required to cau8e a colour-change in a test-paper. This time, 
T, consists of t,, the time necessary for the formation of the acid decomposition 
products, and t,, the time required for the evolution of gas and its action on the 
test-paper. The true stability is given by t,, and approaches T, the apparent stability, 
more closely for a loose gun-cotton than for a gelatinised powder. Thus T affords no 
satisfactory Iiasis for comparing two powders, because t, may be much greater for 
one than for the other. 

The property which prevents the ready escape of gaseous decomposition products 
does not serve a useful purpose by protecting the powdsr against external influences, 
such as humidity, because decomposition is due to internal reactions. The addition 
of substances which absorb decomposition products is useless, because it is only by 
increasing t ,  that they increase T. 

The apparent stability may be so great that the decline of true stability to a 
point approaching the danger limit is relatively very small. During the life of a 
powder the apparent stability sinks slowly until the critical age is reached, at which 
point the decomposition products are so rapidly evolved that they break down the 
structure of the powder and escape freely. The apparent stability falls suddenly 
to 0. Thus, a test carried out; a short time before the critical age niay show 
satisfactory result, although the period of rapid decomposition is close at  hand. 

The utility of substances intended to increase the stability of powders by 
protecting them from outside influence is not proved. Those which also bet,ray 
incipient decomposition by a change of colour appear to be the most promising. 
Two methods of obtaining better tests are suggested : (1) By  comparing the test on 
the powder with a test on the gun-cotton freed from solvent, the apparent and real 
stabilities would be obtained ; (2) by a suitable choice of solvent the curve connecting 
age and apparent stability might be made to show a regular decline, instead of 
continuing almost horizontal to the critical age and then falling off suddenly. A 
test would then not only show the actual condition of a powder, but also its probable 
length of life. 0. E. hl. 

The Action of Iodine on Phenols, with Special Reference to a Rapid 
Method for the Estimation of Tannin Materials. W. M. Gardner and 
H. H. Hodgson. (Paper communicated to the Seventh Intemational Congyess of 
Applied Chenzistq.)-The work of Bottinger (Anncdeit, 1890, 258, 238 &ad 252) and 
Guignet (Compt. Tend., 1891, 113 and 200) has indicated a possibility of estimating 
tannic and gallic acids by means of reducing agents, and attempts were made by the 
authors to obtain a quantitative yield of benzoic acid by the action of reducing 
agents under varying conditions. Guignet’s work was repeated, and further experi- 
ments were made, using zinc, sodium, magnesium, aluminium, sodium h ydrosulphite, 
and hydriodic acid, each in neutral, acid, and alkaline solution. In no case was the 
desired result obtained, but the observation was made that tannic and gallic acids 
were readily attacked by alkaline reducing agents, and the following method for the 
estimation of tannic acid was eventually developed: To an aqueous solution of 
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tannic acid standard iodine solution is added in excess, and, after the addition of a 
few drops of starch solution, sodium hydroxide solution is added until the blue 
coloration disappears; an excess of sodium hydroxide is to be avoided. Dilute 
hydrochloric acid is then added in sufficient amount to liberate the unabsorbed 
iodine, the amount of which is estimated by titration with standard sodium thio- 
sulphate solution. Working with widely differing quantities of tannic acid, the 
method was found to be strictly quantitative, and, further, the process was found to 
be applicable to the estimation of many phenols ; for example, phenol, catechol, 
hydroquinone, salicylic acid, pyrogallic acid, and gallic acid. I n  these substances 
each hydroxyl group requires 1 molecule of iodine, but with other phenols the 
reaction, though quantitative, appears to be empirical. 

The method was then applied to ordinary tannin-containing materials-viz., 
gall-nuts, sumach, valonia, divi-divi, and quebracho-the results being compared with 
those obtained by using the Lowenthal process. The difference in the results 
obtained by the two methods was usually less than 1 per cent. The iodine method 
was applied both before and after precipitating the tannic acid by means of gelatine, 
as in the Lowenthal process. w. P. s. 

Estimation of the Tannin of Hops-Part 11. A. C. Chapman. (J. Inst. 
Brew., 1909, 15, 360-374.)-1n a previous paper (ANALYST, '1908, 33, 95) the author 
described his method of estimating tannin in hops by weighing as an insoluble 
cinchonine compound containing 4 per cent. of nitrogen and 60 per cent. tannin. 
Owing to difficulties of complete oxidation by the Kjeldahl method, the nitrogen 
value of this compound on further investigation is now found to be higher, and 
4.3 per cent. is nearer the truth;  the factor for conversion of cinchonine lupulo- 
tannate into tannin thus becomes 0.55. The table given in the original paper is 
reproduced with corrected values. Contrary to  the usual statement, the author 
finds no evidence of reduction in hop tannin during storage, the error probably 
having arisen through the use of Lowenthal's method. Foreign hops contain 
higher percentages of both tannin and resins than English hops, but choice 
Bavarians with 3.13, and Alsace with 2.64 per cent. of tannin show that the com- 
parative value of these hops is not a function of the tannin percentage. Eight 
samples of Mid-Kent hops were placed in the order of their value to the brewer, due 
regard being paid to colour, aroma, condition, freedom from disease, etc., and the 
resins and tannin then determined in them. 

Sample. 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 

Soft 
Resins. 

Per Cent. 
... ... 6.02 
... .. 5'37 
... ... 5.20 
. .. . . .  5.28 
... ... 5.90 
... ... 4.51 
... ... 4.55 
... _... 4.70 

Hard 
Resins. 

Per Cent. 
7.80 
8.10 
7.70 
7-60 
7.60 
9.50 
8.27 
7-20 

Total 
Re s i 11 s . 

Per Cent. 
14.00 
13.47 
12.90 
12.88 
13.50 
14.01 
12.82 
11.90 

Tannin. 
Per Cent. 

2.28 
3.30 
2.56 
2.16 
2.00 
2.62 
2.09 
2-40 
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Sample A was worth 30 per cent. more than D, E, or G, though the tannin 
percentage in samples A and D are nearly alike, while A and B are hops o€ very 
nearly the same quality, although the tannin in them is very different. I n  short, 
the proportion of tannin furnishes no criterion of the value of hops, a result arrived 
at  by Briant and Meacham (J.  Fed. h t .  Brew., 1897, 3, 482). The addition of 
hop infusion to a boiled wort only removes about 4 per cent. of the total soluble 
noiz-coagulable nitrogen. Gallo-tannic acid, however, is able to precipitate a con- 
siderable amount of nitrogenous matter from malt wort to which a hop infusion has 
been added. There is very little doubt that the nitrogenous matter precipitated from 
malt wort by hop tannin belongs to the class of albumoses. H. F. E. H. 
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